T cell defined HLA epitopes and T cell receptor polymorphism in insulin dependent diabetes mellitus.
T cell defined epitopes on class II HLA molecules (epitopes distinguishable by T cells but not by antibodies) seem to be important determinants of IDDM susceptibility/resistance. Although HLA-DR4 is associated with IDDM in many populations, DR4-positive HLA haplotypes vary greatly (relative risk from greater than 10 to less than 1). This variation seems to depend on both the DQ allele and T cell defined subtypes of the DR4 allele. These IDDM associated alleles at the two loci (DQB1 and DRB1) are not correlated with each other in the healthy population, so they clearly are independent risk factors. HLA-DR2 has universally been associated with lack of IDDM, and seems to be protective. However, not all DR2 haplotypes protect, and the protection or lack of protection correlates with T cell defined subtypes of DR2. In this case, however, the DR2 subtypes do correlate with DQ alleles, so it is unclear which locus (loci) is (are) actually affecting the disease process. It may be significant that, for both DR2 and DR4, only the more protective subtypes have arginine at amino acid position 71. Other portions of the DR beta chain are clearly important, however. Although TCR alpha and beta seemed to be promising candidates for additional IDDM susceptibility genes, in fact the various TCR alpha and beta haplotypes are equal, or nearly equal, with regard to IDDM susceptibility. The importance of HLA alleles in IDDM susceptibility, and the lack of importance of TCR alpha and beta alleles, may be due to the different means by which the HLA and TCR molecules achieve antigen binding diversity: HLA molecules by multiple loci and allelic diversity, and TCR molecules by the tremendous diversity that can be generated from a single TCR allele during T cell maturation.